JUN-01-a005 14:4S From:W-H ENERGY SERUICES 7139964164 To:LBPTO P. 3'' 11 

AppficaLionNo. 10/613,375 

Response to Office Action of March 1 1> 2005 

Amendments to the Claims: 

This lifting of claims will replace all prior versions, and Hslings, of claims in Ihe 
uppliculion: 

1 . (currently amended) An acoustic sensor comprising: 

a laniinaie including a piezoelectric transducer element having first and second faces, the 
laminiiie lurLher including u compo.sile bucking layer deployed on the first face of the transducer 
element; 

the transducer element including conductive electrodes disposed on the first and second 
faces thereof; and 

the cotnpositc hacking layer including at least one powder material disposed in an 
elastomeric matrix material , the clastomeric matrix including a fluoroelastomcr materia l. 

2. (canceled) 

3. (original) The acoustic sensor of claim wherein the at least one powder 
material comprises first and second tungsten powders, the furst tungsten powder having an 
average particle sixe greater than tliat of the second tungsten powder. 

4. (original) The acoustic sensor of claim 3, wherein: 

the first tungsten powder has an average particle size ranging from about 2 to about 4 
microns; and 

the second tungsten powder has an average particle size ranging from about 1 0 to about 
1 8 microns. 

5. (canceled) 

6. (currently amended) The acoustic sensor of claim i[[5]]j wherein the 
fluoroelastomer material comprises about 6(^ atomic percent tluorinc. 
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7. (currently amended) The acoustic sensor ol' claim 1[[5]], wherein Ihe 
fluorociastomcr material comprises about 68 atomic percent fluorine. 

8. (ctirrcntly amended) The acoustic sensor of claim iHSII, wherein the 
fluorociastomcr material comprises about 70 atomic percent fluorine. 

9. (currently amended) The acoustic sensor of claim 1[[5]], wherein the 
fluoruelaslomer malerial includes a copolymer of vinylidene Xluoride and hexafluoropropylene. 

10. (currently amended) The acoustic sensor of claim 1[[5]], wherein the composite 
bucking layer (urLher comprises ul least tme acid accepter selected from the group consisting of 
magnesium oxide, calcium hydroxide, litharge, zinc oxide, dyphos, and calcium oxide. 

1 1 . (currently amended) The acoustic sensor of claim lf| 511, whci'cin the composite 
backing layer further comprises at least one carbon black filler. 

12. (currently amended) The acousUc sensor oC claim i[[5]], wherein the composite 
backing layer I'uriher comprises at least one mineral filler selected from the group consisting of 
barium sulfate^ calcium siHcatc.> lilaniurn dioxide, calcium carbonate, diatomaceous silica, and 
iron oxide. 

13. (currently amended) The acoustic sensor of claim i[[5]], wherein the composite 
backing layer is a product of the process comprising: 

dissolving the fluoroelastomer material in a liquid solvent; 
mixing one or more tungsten powders into the solvent; 

substantially evaporating the solvent to form a specimen oC lluoroelu^stomer composite 
material; and 

forming the composite backing layer by hot pressing the specimen into a pellet shape. 
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1 4. (original) ITic acoustic sensor of claim 1 , wherein: 

the at least one powder material comprises lii^t and ^stjcond Lungisijen powders, the tin>t 
tungsten powder having an average particle sis^e greater than tlmt of the second tungsten powder; 
and 

the elastomeric matrix material comprises a fluoroclastomcr material including a 
copolymer of vlnylidene fluoridt' and hexafluorupropylene, 

15. (original) The acoustic sensor of claim 14, wherein, the composite backing layer 
fimhcr comprises: 

at least one acid accepter selected from the group consisting of magnesium oxide, 
calcium hydroxide, litharge, zinc oxidc^ dyphos, and calcium oxide; 
at least one carbon black filler; and 

at least one mineral filler selected from the group consisting of barium suUiate, calcium 
silicate, titanium dioxide, calcium carbonate, diatomaceous silica, and iron oxide. 

16. (original) The acoustic sensor of claim 15, wherein the composite backing layer 
is a product of the process comprising: 

blending the lluoroelasitomer material with the at least one acid acceptor, the at least one 
carbon black filler, and the at least one mineral filler to form a tluoroelastomeric blend; 
dissolving the tluoroelastomeric blend in a liquid solvent; 
mixing the first and sec^md tungsten powders into the solvent; 

substantially evaporating the solvent to form a specimen of tluoroclastomcr composite 
material; and 

forming the composite backing layer by hot pressing tlie specimcji a pellet shape. 
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17. (original) The acoustic sensor of claim 1^ further comprising an additional 
backing layer disposed adjacent the composite backing layer, the additional backing layer having 
a negative coefFicierit of thermal expansion. 

18. (original) llic acoustic scns^or of claim 1 7^ wherein the additional backing layer 
comprises a ceramic material. 

1 9. (original) The acoustic sensor of claim 1 7, wherein the composite backing layer 
is interposed between the transducer element and the additional backing layer. 

20. (original) The acoustic sensor of claim 1, wherein the transducer clement 
comprises a piezo-ceramic transducer element. 

21. (original) The acoustic sensor of claim 1, wherein the traaisduccr clement 
comprises a piezo-compositc transducer clement. 

22. (original) The acoustic sensor of claim I , wherein the laminate further comprises 
at least one matching layer deployed on the second lace of the transducer element. 

23. (original) The acoustic sensor of claim U wherein the laminate further comprises 
a metallic barrier layer deployed on an outermost surlacc ol' the laminate proximate the second 
face of the transducer element 

24. (currently amended) A downhole measurement tool comprising: 
a substantially cylindrieal tool body; 

at least one acoustic sensor deployed on the tool body, the acoustic sensor including a 
piezoelectric transducer element having first and second laces, the transducer element in 
electrical communication with an electronic control module via conductive electrodes disposed 
on each of said faces; and 
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the acoustic sensor Turther including 4 composite backing layer deployed on the first face 
of the transducer element^ the composite backing layer including at least one powder material 
disposed in an elaslomeric matrix maleria K the elastomeric matrix including a fluoroclastomer 
material . 

25. (currently amended) An acoustic sensor comprising: 

a laminate including a piezoelectric transducer clement having first and second faces, the 
laminate fiirther including a composite backing layer deployed on the first face of the transducer 
element and a matching layer assembly deployed on the second face of the transducer assembly; 

the transducer clement including conductive electrodes disposed on the llrsL and second 
faces tliereof; 

the composite backing layer including at least one powder material dijsp<jsed in an 
elastomeric matrix material, th e elastomeric matrix includimz a fluoroclastomer material : and 

the matching layer assembly including at least one matching layer and a barrier layer, the 
barrier material including a metallic material^ the at least one matching layer being deployed 
between the transducer element and the barrier layer. 

26. (orighial) The acoustic sensor of claim 25; wherein 

the at least one powder material comprises first and second tungsten powders; 

the matching layer assembly includes first and second matching layers, the first matching 
layer being deployed between the second face of the transducer element and the second matching 
layer, the first matching layer having an acoustic impedance in the range from about 8 to about 
1 5 MRayl and the second matching layer having an acoustic impedance In the range from about 
^ to about 7 MRayl; and 

the barrier layer includes corrugated titanium. 
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27. (withdrawn) A method Ibr labricating an acoaslic sensor^ the method 
comprising: 

(a) providing at least one powder and at least one elastomeric material; 

(b) mixing the at least one powder with the at least one elastomeric material; 

(c) forming the at least one powder and the at least one elastomeric material into a 
composite backing layer; and 

(d) deploying the composite backing layer on one face of u substantially 
planar piezoelectric transducer element. 

28. (new) An acoustic sensor comprising: 

a laminate including a piexoelectric transducer element having first and second Ihces, the 
laminate further including (i) a composite backing layer deployed on the first face of the 
transducer element and (ii) an additional backing layer deployed adjacent the compi>site backing 
layer, the additional backing layer having a negative cocllkient of thermal expansion; 

the transducer element including conductive electrodes disposed on the Iirsl and second 
Ibccs thereof; and 

the composite backing layer including at least one powder material disposed in an 
elastomeric matrix material. 

29. (new) The acoustic sensor ofclaim 28, wherein the additional backing layer 
comprises a ceramic material. 

30. (new) The acoustic sensor of claim 28, wherein the composite backing layer is 
interposed between the transducer element and the additional backing layer. 
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